PmCBP, a novel poly (chitin-binding domain) gene, participates in nacreous layer formation of Pinctada fucata martensii.
Chitin participates in shell formation as the main component of an organic framework. Chitin-binding protein contains domains that can bind to chitin specifically. In this study, a novel chitin-binding protein from Pinctada fucata martensii (PmCBP) with poly (chitin-binding domain) was cloned, which contains a 5'-untranslated region (UTR) of 114 bp and 3'UTR of 116 bp, and encodes a putative protein of 2044 amino acids. The predicted PmCBP protein was structurally typical of the CBP family with 20 ChtBD2 domains. Phylogenetic and linear relation analyses showed that the ChtBD2 domain has a highly conserved structure among the three species of P. f. martensii, Crassostrea gigas, and Mizuhopecten yessoensis. qRT-PCR and in-situ hybridization analysis revealed that PmCBP was most abundant in the mantle pallium whose expression level was significantly correlated with the growth traits. After RNAi, PmCBP expression was significantly inhibited in the mantle pallium (P < 0.05) and the microstructure of nacreous layers showed a disordered growth in the experiment group. These results indicated that PmCBP may be involved in nacreous layer formation through participation in the process of binding chitin in pearl oyster P. f. martensii.